The formula of Clebsch-Gordan which furnishes the analysis of the Kronecker product of any two irreducible representations of the twodimensional unimodular linear group is one of the most important results of group theory in regard to the application of this theory to quantum mechanics; indeed Weyl, in his book on Group Theory and Quantum Mechanics (English edition pp. 128-129) affirms that "it may justly be considered as the fundamental mathematical formula for the classification of atomic spectra and for the theory of the valence bond." We point out here that it is but a special case of a general formula giving the analysis of the Kronecker product of any two irreducible rational, integral representations of the full n-dimensional linear group which depend on a single label; the typical rational integral representation r(x) of the full n-dimensional linear group depends on j labels (X1, ..., X\), j = 1, 2, . . . n and the generalized Clebsch-Gordan formula has reference to those particular representations for which j = 1.
There is also a Clebsch-Gordan formula which furnishes the analysis of the Kronecker product of any two irredtucible representations of the 3-dimensional rotation group. We point out here that this is but a special instance of a general formula which furnishes the analysis of the Kronecker product of any two irreducible representations of the full n-dimensional real orthogonal group which depend on a single label; the typical irreducible representation r(,) of the full n-dimensional real orthogonal group den n -i pends on j labels (X1, -X-), j = 1, ... k, where k = 2 or 2 according as n is even or odd and the generalized Clebsch-Gordan formula has reference to those representations for whichj = 1. The n-dimensional rotation group is an invariant subgroup, of dimension 2, of the full real, n-dimensional, orthogonal group so that our generalization is in two directions (a) from n = 3 to n general, (b) from the rotation group (= proper orthogonal group) to the full real orthogonal group. The generalization (a), in particular, is not trivial since the whole theory of representations of the orthogonal group is dominated by the number k which for n = 2 or 3 is 1 but which > 1 if n > 3. We merely state results here; the appropriate demonstrations will be given in a paper to appear shortly in the American Journal of Mathematics.
The theorem for the full linear group is well known and is as follows: denoting by D(X) the representation which is specified by the numbers (X) + D*(X -X2 + 1) + D*(Xi -X2 + 3) + . +D*(X1 + X2-1) which is the Clebsch-Gordan formula for the 3-dimensional full real orthogonal. For the rotation subgroup the stars may be removed (since two associated representations of the full group coincide over the rotation subgroup) and we recover the ordinary Clebsch-Gordan formula. Each irreducible rational integral representation D(X) of the full linear n-dimensional group furnishes, by the principle of selection, a representation, in general reducible, of the full real n-dimensional orthogonal subgroup. We indicate here the analysis of this representation of the orthogonal group. On denoting by k the number n if n is even and the number
